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PURPOSE: To etch an Si02 layer by maintaining a 
high selection ratio against an Si3N4 layer. 
CONSTITUTION: In a dry etching device which can 
generate high-density plasma having an ion 
density of >1011ions/cm3, the fluorocarbon (FC) 
gas expressed by a general formula, CxFy (where, 
y<x+2), is used. Since the gas is highly 
dissociated in such high-density plasma as ECR 
plasma, etc. , CF+ can be efficiently generated 
from a C6F6 gas which only yields the deposition 
of a carbon polymer in the conventional RF 
plasma, etc. , and an Si2 interlayer insulating 
film 4 can be etched at a high speed. Since the 
FC gas has a high C/F ratio, F* is not generated 
excessively and high selectivity can be obtained 
against a Si3N4 base film 3. When the Si02 layer 
is etched by using the Si3N4 layer as a mask, on 
the contrary, high mask selectivity is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
d a mages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Ion density is 101 1 ion / cm3. The dry etching method characterize by********** 
alternatively the silicon oxide system material layer which was made to generate the plasma of the 
etching gas which makes a subject the fluorocarbon system compound express with a general formula 
Cx Fy (however, x and y are the natural numbers and fill the relation of y<=x +2.), and was formed on 
the silicon nitride system material layer within the etching system which can generate the above 
plasma. [Claim 2] ion density be 101 1 ion / cm3. the dry etching method characterize by to make the 
plasma of the etching gas which make a fluorocarbon system compound a subject for the fluorocarbon 
system compound express with a general formula Cx Fy (however, x and y be the natural numbers 
and fill the relation of y<=x +2.) generate, and to etch a silicon oxide system material layer within the 
etching system which can generate the above plasma by use as a mask the silicon nitride system 
material layer by which patterning be carried out to the predetermined configuration. 
[Claim 3] The dry etching method according to claim 1 or 2 characterized by the aforementioned 
fluorocarbon system compound being hexafluoro benzene. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. & 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method of etching, while securing a selection ratio 
greatly especially between a silicon-nitride system material layer and a silicon-oxide system material 
[0002] b ° Ut ±C ^ etChing meth ° d aPPUed ^ ^ manufacture field of a semiconductor device etc. 
[Description of the Prior Art] Generally as a component of the layer insulation film in a silicon device 
the sihcon-oxide (SiOx; typically x= 2) film is used widely also in the silicon compound layer SiOx ' 
The dry etching of a layer insulation film is technology with which a mass-production line also came 
to be temporally applied from per manufacture of about 64 KDRAM(s) and which matured 
[0003] The above-mentioned dry etching is CHF3, and CF4 / H2 from the former. A mixed stock 
CF4 / 02 A mixed stock, and C2 F6 / CHF3 The etching gas made into the subject of composition of 
a fluorocarbon system compound, such as a mixed stock, has been used. For this, C atom contained in 
(a) fluorocarbon system compound is SiOx. A large C-0 combination of the binding energy between 
atoms is generated on the surface of a layer, (b) Si02 with the work which cuts or weakens Si-0 
combination CFx+ which is the main etching kind of a layer (typically x= 3) Are generable By 
furthermore controlling the C/F ratio (ratio of C atomic number and F atomic number) of (c) etching 
system of reaction, the alimentation of carbon system polymer is optimized and it is based on the 
reason of ** for the ability to attain high selectivity to a resist mask or a furring layer. 
[0004] In addition, the furring layer said here mainly points out silicon system material layers, such as 
a silicon substrate, a polysilicon contest layer, and a polycide film. 

[0005] On the other hand, it is the insulator layer material by which a silicon nitride (Six Ny 
especially x= 3, y= 4) is also applied to a silicon device. Six Ny Also to the dry etching of a layer it is 
SiOx fundamentally. The same gas composition as etching of a layer is applied. However, SiOx It is 
Six Ny to the mechanism in which a layer makes an ion assistant reaction a subject ******** ** m A 
layer is F*. It ********** s based on the radical reaction mechanism used as the main etching kind 
and is also an etch rate Si02. It is quicker than a layer. This can be predicted to some extent also from 
the size relation of the binding energy between atoms being Si-F(553 kcal/mole) >Si-0 joint (465 
kJ/mol) >Si-N combination (440 kcal/mole). 

[0006] In addition, although some difference appears in the value of the binding energy between 
atoms by the calculation method, they are a volume on R.C.Weast "Handbook of Chemistry and 
Physics", and 69th here. The data of a publication were quoted to ed. (1988) (CRC Press Co ** the 
U.S. Florida state). 

[0007] By the way, in the manufacturing process of a silicon device, it is SiOx. There are some 
processes which require the high selective etching between a layer and a Six Ny layer. For example 
SiOx Six Ny on a layer Etching of a layer is performed by patterning for specifying an isolation field 
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for example, in the LOCOS method etc. The above-mentioned etching is SiOx of a ground in the 
present condition that the pad oxide film (Si02 layer) is thin-film-ized in order to stop BAZU beak 
length to the minimum. It is the process which requires high selectivity especially to a layer. 
[0008] Moreover, in recent years, it follows on detailed-izing of a device, and complication, and is Six 
Ny. The cases formed in places various as an etching halt layer for a layer preventing an etching 
damage are increasing in number, and it is Six Ny. It is SiOx on a layer. It will be necessary to carry 
out high selective etching of the layer. For example, Six Ny thin on the surface of a substrate in order 
to reduce the substrate damage at the time of over etching The layer intervenes or The gate insulator 
layer which has the so-called ONO (SiOx layer / Six Ny layer / SiOx layer) structure is formed, or It 
is Six Ny to the front face of a further or a gate electrode. SiOx performed on this when the laminating 
of the layer is carried out Etching of a layer is Six Ny. You have to stop certainly on the surface of a 
layer. 

[0009] By the way, in order to perform high etching of selectivity between different material layers by 
which a laminating is carried out, it is desirable for a certain amount of difference to be in the value of 
the binding energy between atoms of both the material layer generally. However, SiOx A layer and 
Six Ny In the case of a layer, since Si-0 combination and Si-N combination have the comparatively 
near value of the binding energy between atoms, the high selective etching between these both is 
essentially difficult. 

[0010] Development of the technology for making this selective etching possible conventionally is 
furthered by every place. 

[001 1] Here, it is SiOx. It is Six Ny on a layer. There are some reports about the technology which 
**********s a layer, for example, this invention person - previously - JP,61-142744,A ~ setting - 
CH two F2 with a small C/F ratio (ratio of C atomic number in a molecule, and F atomic number) etc. 
~ gas - C02 The technology using the etching gas mixed by 30 - 70% of mole ratio is indicated. The 
small gas of an C/F ratio is F*. It is SiOx only by reunion. Although CFx+ (especially x= 3) which is 
the etching kind of a layer can be generated, it is a lot of CO* to this system. It supplies and is F*. It is 
CFx+, when it catches and removes in the form of COF. The amount of generation decreases and it is 
Si02. The etch rate of a layer falls. On the other hand, it is Six Ny. F* Since it can etch as a main 
etching kind, it is C02. It is CFx+ by extensive addition. Even if it decreases, an etch rate hardly 
changes. Thus, the selectivity between both layers is obtained. 

[0012] moreover, Proceeding of Symposium on Dry Process, volume [ 88th ] No. 7, and 86-94 pages 
(1987) - a chemical dry etching system ~ NF3 C12 FC1 which is supplied and is generated in a 
gaseous phase by the microwave discharge -- using - SiOx Upper Six Ny a layer is ********** e d~ 
technology is reported To Si-0 combination containing ionic bond nature 55%, Si-N combination is 
30% and the rate of covalent-bond nature is high, that is, SixNy F* in which the property of the 
chemical bond in a layer carried out dissociation generation from near and FC1 at it of the chemical 
bond in single crystal silicon (covalent bond), and CI* etc. - a radical ********** s Onthe other 
hand, it is SiOx. Since these radicals hardly ********** ; e i mer , the high selective etching of a layer 
becomes possible. 
[0013] 

[Problem(s) to be Solved by the Invention] As mentioned above, SiOx It is Six Ny on a layer. Some 
reports are made about the technology which carries out selective etching of the layer. This is natural 
in a certain meaning which considers the etch rate of both layers. It is Six Ny by the mechanism which 
makes radical reaction a subject. At the process which ********** Sj j t j s siOx by the middle. If a 
layer is exposed, an etch rate will be because it falls inevitably. 

[0014] However, there is a problem also in a Prior art. For example, since radical reaction is used in 

the process using above-mentioned FC1, anisotropy processing is essentially difficult. 

[0015] On the other hand, it is Six Ny. It is SiOx on a layer. About the technology which carries out 
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selective etching of the layer, since it is difficult to secure selectivity compared with this reverse case 
there are also few examples of a report. This is SiOx by the mechanism which makes an ion assistant' 
reaction a subject. Even if it is ********** ing me i ayer> m the system of reaction> the radica , fa . 

generating, and it is Six Ny. It is because the etch rate of a ground goes up by this radical when it 
exposes. 

[0016] The technology of realizing this using the high-density plasma to which the radical amount of 
generation was recently reduced by adoption of the new source of plasma is proposed. For example 
c^i nnf ° f thC 43l * d S y m P° sium on Semiconductors and Integrated Circuits To Technology and 
e ,xm , } I m ^ mductivel y cou P led P lasma (ICP=Induction Coupled Plasma) of gas is used 
J*-" ? y ^ LPCVD meth ° d Si0x formed of TEOS-CVD on the layer the connection which 
s a layer using C2 F6 (hexafluoro ethane), and laps with a gate electrode in part - the 
example of a process which carries out opening of the hole is introduced Since the maceration of gas 
advances highly in high-density plasma, it is C2 F6. CF+ with almost small ion formula weight It is 
decomposed and it is thought that this has contributed to etching. Moreover, C atom in the low 
fluorocarbon system polymer of the C/F ratio deposited at this time is Six Ny. It is SiOx from inner N 
atom. Since it is easy to combine with inner O atom, it is SiOx. It is Six Ny although removed on the 
surface of a layer. It deposits in a top. This is considered to be the achievement mechanism of 
selectivity. 

[0017] Although this technology is quite promising, there is a fault of being hard to obtain the stable 
se ectivity. For example, in the flat part, it is reported in infinity and the corner section that the 
selection ratio in an above-mentioned process is 20 or more. It is F* generated as a result of the 
maceration of C2 F6 progressing highly with [ of this selectivity ] the rose within a field. It is thought 
that it is based on contribution. Then, this invention is Six Ny. SiOx which can secure a high selection 
ratio stably to a layer It aims at offering the dry etching method of a layer 
[0018] ' 

[Means for Solving the Problem] For the dry etching method of this invention, it is proposed in view 
oi the above-mentioned purpose, and ion density is 101 1 ion / cm3. Within the etching system which 
can generate the above plasma General formula Cx Fy (however, x and y are the natural numbers and 
fill the relation of y<=x +2.) The plasma of the etching gas which makes a subject the fluorocarbon 
system compound expressed is made to generate, and it is Six Ny. SiOx formed on the system 
material layer A system material layer is ****** **** e d alternatively. 

[0019] It is the thing of plasma by which a certain device for increasing the number of times of a 
collision of an electron and a gas atom compared with high-density plasma to the plasma of a 
conventional type is made here. The plasma of a conventional type impresses RF power for example 
between parallel plate electrodes, and is excited by causing glow discharge, or supplying microwave' 
to a waveguide and starting a microwave discharge. On the other hand, by using the microwave 
propagating mode in the magnetic field called the electron cyclotron resonance based on the 
interaction of for example, microwave electric field and a magnetic field, or whistler mode etc 
high-density plasma promotes the maceration of gas highly, and attains high ion density. 
[0020] This 101 1 ion / cm3 As an example of plasma of having the above ion density, efficient 
consumer response plasma, helicon wave plasma, ICP (InductivelyCoupled Plasma) and TCP 
(Transformer Coupled Plasma), hollow anode type plasma, helical resonator plasma, etc. are known 
[0021] moreover, the above-mentioned fluorocarbon system compound - from the general formula - 
obvious - it is - as ~ it is an unsaturated compound This requirement can be satisfied by the shape of 
a chain, and any annular carbon frame, however, the multiple bond or the conjugate multiple bond 
which continued inevitably in the case of-like [ chain ] when the carbon number increased to some 
extent - not having - it does not obtain, and when annular, structures, such as conjugate multiple 
bond, the condensed ring, many rings, a spiro ring, and a ring set, will be taken 
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[0022] As an example of the fluorocarbon system compound which satisfies these requirements A 
tetrafluoroethylene (C2 F4), a hexafluoro butadiene (C4 F6), A tetrafluoro cyclo propene (c-C three 
F4), a hexafluoro cyclobutene (c-C4F6), Hexafluoro benzene (C6 F6) OKUTA fluoro 
cycloheptatriene (c-C seven F8), OKUTA fluoro bicyclo [2, 2, 1] heptadiene (C7 F8), etc. can be 
mentioned. 

[0023] For this invention, ion density is 101 1 ion / cm3 again. SixNy by which was made to generate 
the plasma of the etching gas which makes a subject the fluorocarbon system compound expressed 
with a general formula Cx Fy (however, x and y are the natural numbers and fill the relation of y<=x 
+2.) and patterning was carried out to the predetermined configuration within the etching system 
which can generate the above plasma It is SiOx, using a system material layer as a mask. A system 
material layer is etched. 

[0024] this invention uses hexafluoro benzene as the aforementioned fluorocarbon system compound 
[0025] 

[Function] The etching gas which makes a fluorocarbon system compound a subject is used and they 
areiondensity 1011 ion /cm3. If the above high-density plasma is formed, also under low voltage 
the maceration of a fluorocarbon system compound will progress compared with the conventional RF 
plasma etc., and a lot of CFx+ (moreover, there is much x= 1) will generate efficiently. While this 
abundant ion is aided, it ********** s at speed with a practical silicon compound layer 
[0026] However, this CFx+ of a lot of It follows and is a lot of F*. It is Six Ny if it generates It 
becomes the cause that the selectivity to a layer falls. Then, F* superfluous in plasma in this invention 
Compared with C atomic number, a compound with few F atomic numbers, i.e., a fluorocarbon 
system compound with the large C/F ratio of a molecule, is used as a principal component of etching 
gas so that it may not generate. Since there are only many two pieces at the maximum [ the case of 
this invention / the C atomic number x ], it is simplified temporarily, and the F atomic number y is x 
CF+ from one molecule. It is F* when it thinks that it generated. The amount of generation will be 
called two pieces at the maximum. 

[0027] This fluorocarbon system compound is used in this invention, and it is Six Ny It is SiOx on a 
layer. Since a system material layer is ********** ed , it is Six Ny p* with me ed 
surface of a layer There is no possibility of **(ing). Therefore, Six Ny of a ground High ground 
selectivity is attained to a layer. This principle is Six Ny by which patterning was conversely carried 
out to the predetermined configuration. About a layer, it is SiOx under it. When it uses as an etching 
mask of a layer, it is completely the same, and high mask selectivity is attained 
[0028] By the way, although hexafluoro benzene (C6 F6) is proposed as the above-mentioned 
fluorocarbon system compound especially in this invention, it is a shell in consideration of this having 
stability, the ease of acquisition, and the value of an C/F ratio as large as 1 etc. The former to C6 F6 
SiOx The attempt which it is going to use for etching of a system material layer occurred. However it 
is CF3+, if it can come and is independent as indicated by JP,1-60938,B, for example CF2+ Since it 
generated in large quantities, polymer was formed and advance of an etching reaction was checked it 
did not become practical use. It is CF4 in order to check the polymerization of carbon system polymer 
in the above-mentioned official report. It is C6 F6 at the rate of 1 : 1 . This problem is solved using 
mixed gas. & 

[0029] However, according to this invention, it is C6 F6. It is CF+ in high-density plasma. Since it 
dissociates, there is no possibility of making carbon system polymer depositing superfluously And all 
combination between carbon - carbon cleaves temporarily, and they are six CF+ from one molecule If 
generated, F* will not generate one piece, either and a theory top is Six Ny. High selectivity is 
attained to a system material layer. Moreover, the point that this high selective etching is realizable by 
the independent gas system can also be called merit of this invention from viewpoints such as 
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stability and a controllability. 
[0030] 

[Example] Hereafter, the concrete example of this invention is explained. 

[003 1] Example 1 this example is an owner magnetic field microwave plasma etching system and C6 
F6. Gas is used and it is Si 3N4. Si02 which has a ground film It is the example which ********** e _ 
the layer insulation film and carried out opening of the contact hole. This process is explained 
referring to drawing 1 . 

[0032] First, it is Si 3N4 of lOnm of thickness for example, by the LPCVD method on the silicon 
substrate 1 in which the impurity diffusion field 2 was beforehand formed as shown in drawin g 1 (a). 
The ground film 3 is formed, and it continues and is Si02 of lOOOnm of thickness by 
ordinary-pressure CVD. The layer insulation film 4 was formed. Furthermore, the above Si02 On the 
layer insulation film 4, novolak system positive-type photoresist TSMR-V3 (; by TOKYO OHKA 
KOGYO CO., LTD. tradename) was applied, and the resist mask 5 which has the opening 6 with a 
diameter of 0.35 micrometers by the i line lithography and alkali development was formed. 
[0033] This wafer is set on the wafer installation electrode of an owner magnetic field microwave 
plasma etching system, and it is Si02 at the following conditions as an example. The layer insulation 
film 4 was **********ed. 

C6 F6 Flow rate 20 SCCM gas pressure 0.65 Pa microwave power 1500 W (2 45 GHz) 
RF bias power 200 W (800 kHz) 

Wafer installation electrode temperature 20 ** [0034] It is C6 F6 by supplying big microwave power 
here and performing efficient consumer response electric discharge. Maceration advances and ion 
density is 101 1 ion / cm3. The high-density plasma of order was generated. A lot of CF+ generated in 
this high-density plasma in the above-mentioned etching process Si02 Etching of the layer insulation 
film 4 advanced at high speed. Moreover, Si 3N4 of a ground F* superfluous in plasma even when the 
ground film 3 is exposed Since it is not generating, it is Si 3N4. The high selectivity of about 30 was 
attained to the ground film 3. Of course, the selectivity to the resist mask 5 was also good. 
[0035] Six Ny which the contact hole 7 which has an anisotropy configuration as shown in drawing 1 
(b) as a result of this etching exposes to the base It was formed without ****(ing) the ground film 3. 
[0036] in addition, in this etching process, deposition of the carbon system polymer which is not 
illustrated is seen a little This carbon system polymer is Si02. Although removed in the etching field 
of the layer insulation film 4 by the combustion operation of O atom by which spatter out is carried 
out from here, they are the surface protection of the resist mask 5, protection of the 
side-attachment-wall side of a contact hole 7, and Si 3N4. It contributed to protection of the exposed 
surface of the ground film 3 etc. . 

[0037] However, it became to make a lot of carbon system polymer deposit like before anyway, and to 
bar advance of etching. 

[0038] Next, a wafer is transferred to a plasma ashing device and it is 02 at the usual conditions. 
Plasma ashing was performed, and as shown in drawing 1 (c), the resist mask 5 was removed. At this 
time, the carbon system polymer which had contributed to a surface protection or 
side-attachment-wall protection and which is not illustrated was also removed simultaneously. 
[0039] Si 3N4 which finally exposed the wafer to the bottom of contact hole 4a as it was immersed in 
heat phosphoric-acid solution and shown in drawing 1 (d) Decomposition removal of the ground film 
3 was carried out. The contact hole 7 which has a good anisotropy configuration was able to be 
formed without having made the impurity diffusion field 2 generate a damage, and making particle 
contamination cause in it by the above process. 

[0040] It sets to self aryne contact processing for forming the gate electrode of TFT for loads of 
SRAM, and connection of a storage node, and example 2 this example is Si02. It is etching of a layer 
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insulation film An ICP etching system and C6 F6 It is the example performed using gas. This process 
is explained referring to drawing 2 . 

[0041] The composition of the wafer used as an etching sample by this example is shown in d rawing 2 
(a). This wafer is Si 3N4 for the gate oxide film 13 being formed of scaling on a silicon substrate 1 1 
and protecting two gate electrodes 16 and this gate electrode 16 of a driver transistor from etching of a 
back process on this. Patterning of the etching halt layer 17 is carried out. The above-mentioned gate 
electrode 16 consists of a tungsten polycide film with which the laminating of the polysilicon contest 
layer 14 and the tungsten silicide (WSix) layer 15 was carried out to order from the lower layer side 
the both-sides wall surface of the gate electrode 16 - Si02 from - the becoming sidewall 18 is 
formed of the etchback process, and the impurity diffusion field 12 which has LDD structure is 
formed in the silicon substrate 1 1 by two ion implantations which used the above-mentioned gate 
electrode 16 and an above-mentioned sidewall 18 as the mask 

[0042] In the whole surface of this wafer, it is Si02 by CVD. The layer insulation film 19 
accumulates and the resist mask 20 is further formed on this at the predetermined pattern. The 
above-mentioned resist mask 20 is applied in part on both the gates electrode 16, and it has the 
opening 21 which covers these staging areas. In the interior of this opening 21, it is Si02. The contact 
hole which ********** s the layer insulation film 19 and reaches an impurity diffusion field is 
formed. 

[0043] The above-mentioned wafer is set in an ICP etching system, and it is Si02 at the following 

conditions as an example. The layer insulation film 19 was etched. 

C6 F6 Flow rate 20 SCCM gas pressure 0.65 PaRF power supply power 2500 W (2 kHz) 

RF bias power 50 W (1.8 MHz) 

wafer installation electrode temperature 0 ** - the ion density 1012 ion / cm3 generated within an 
ICP etching system in this process the high-density plasma of order - CF+ Si02 used as the main 
etching kind Etching of the layer insulation film 19 advanced. Consequently, it is Si02 as shown in 
drawjng2 (b). The layer insulation film 19 and the gate Si02 Some films 13 were removed, the 
contact hole 22 was completed, and still more nearly another sidewall 19a was formed on the sidewall 
18 currently formed previously. 

[0044] By the way, in the middle of this etching, it is Si 3N4. It is C6 F6, as it mentioned above also 
m the example 1 at this time, although the etching halt layer 17 was exposed. Maceration progresses 
highly and it is F* in plasma. Since the amount of generation has decreased, it is Si 3N4. The 
selection ratio to the etching halt layer 17 was maintained greatly enough. Therefore, Si02 on this 
high rank difference Etching of the layer insulation film 19 was also able to be performed without 
exerting a damage on the gate electrode 16. 

[0045] the example of comparison - here explains the example which formed self aryne contact of 
same SRAM, using an ICP etching system and two FC6 gas as an example of comparison over an 
example 2 First, the same wafer as what was shown in drawing 2 (a) is set in an ICP etching system, 
and it is Si02 at the following conditions as an example. The layer insulation film 1 9 was 

[0046] 

C2 F6 Flow rate 20 SCCM gas pressure 0.65 PaRF power supply power 2500 W (2 kHz) 
RF bias power 50 W (1 .8 MHz) 

Wafer installation electrode temperature 0 ** [0047] At this process, it is C2 F6. It is CF+ by efficient 
maceration. Although generated, of course, it is a lot of F* simultaneously. It generates and is this F*. 
Si 3N4 which is in the middle of etching and was exposed The selectivity to the etching halt layer 17 
was reduced. Consequently, Si 3N4 ****(ed) as shown in drawing 3 The gate electrode 16 was also 
**(ed) m part by the lower layer side of etching halt layer 17b, and the cross-section configuration 
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of Sidewalls 18b and 19b also deteriorated, respectively. 

[0048] As mentioned above, although this invention was explained based on the example of two 
examples, this invention is not limited to these examples at all. For example, although efficient 
consumer response plasma and ICP were taken up as high-density plasma in the above-mentioned 
example, they are 1012 - 1013 ion / cm3 in 1012 ion / cm3 5 and helicon wave plasma and TCP at 
hollow anode type plasma, The ion density of order is reported and these any may be used." 
[0049] Fluorocarbon system compound Cx Fy used as etching gas Above-mentioned C6 F6 You may 
be what thing as long as it is the compound which cannot be restricted, can compound as long as the 
conditions of y<=x +2 are fulfilled, can exist stably, and can moreover be easily introduced into an 
etching chamber by the gaseous state. 

[0050] Moreover, as other examples of a process which can apply this invention, it is Si02 on the 
three-layer type gate insulator layer which has ONO (SiOx/Six Ny/SiOx) structure. There is etchback 
of a layer insulation film etc. This is Six Ny of gate insulator layer middle about etchback in this case, 
although it is a process for forming a sidewall in the side-attachment- wall side of a gate electrode. It 
can be made to stop with a high selection ratio on a film. 

[0051] In addition, it cannot be overemphasized that etching conditions, the etching system to be used 

can change suitably. 

[0052] 

[Effect of the Invention] According to the dry etching method of this invention, conventionally, and in 
high-density plasma, the amount of generation of carbon system polymer can make etching dissociate 
highly the large fluorocarbon system compound of the C/F ratio which has not been used, and can use 
it now for it as a principal component of etching gas so that clearly also from the above explanation. [ 
too ] And this fluorocarbon system compound is F* also under electric discharge dissociation 
conditions. It is SiOx in order not to generate superfluously. A system material layer and Six Ny It 
becomes possible to realize selective etching between system material layers with a high selection 
ratio. 

[0053] Therefore, this invention is suitable for manufacture of the semiconductor device which is 
designed based on a detailed design rule and has high integration and high performance, and the value 
on the industry is very large. 
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TECHNICAL FIELD 


[Industrial Application] this invention relates to the method of etching, while securing a selection ratio 
greatly especially between a silicon-nitride system material layer and a silicon-oxide system material 
layer about the dry etching method applied in the manufacture field of a semiconductor device etc. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawin g 1] It is the typical cross section showing the example of a process which applied this 
invention to contact hole processing according to the order of a process, (a) is Si02. The state where 
the resist mask was formed on the layer insulation film, (b) is Si02. Etching of a layer insulation film 
is Six Ny. For the state stopped on the ground film, and (c), the state where the resist mask was 
removed by ashing, and (d) are Si 3N4 in a contact hole. A ground film expresses the state where it 
was removed alternatively, respectively. 

[Drawing 2] It is the typical cross section showing the example of a process which applied this 
invention to self aryne contact processing of SRAM according to the order of a process, and (a) is Six 
Ny to a front face. Two gate electrodes which have an etching halt layer are covered, and it is Si02. 
The state where the layer insulation film was formed and the resist mask was formed further, and (b) 
express the state where the contact hole was formed, respectively, while a sidewall is formed. 
[Drawing 3] It sets for the example of comparison of self aryne contact of SRAM, and is Six Ny. It is 
the typical cross section showing the state where the selectivity to an etching halt layer fell and the 
cross-section configuration of a gate electrode and a sidewall deteriorated. 
[Description of Notations] 

1 1 1 ... Silicon substrate 

2 12 ... Impurity diffusion field 
3... Si 3N4 Ground Film 

4 19 ... Si02 Layer insulation film 

5 20 ... Resist mask 

6 21 ... Opening 

7 22 ... Contact hole 
13 ... Gate Oxide Film 

16 ... Gate Electrode 

17 ... Si 3N4 Etching Halt Layer 

18 19... Sidewall 
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« Fy (tot'U x, vast/mx-fr*) . ySx + 2cD 

tif\m tmmizx. ? *y 7? h t £ * mit-t & h 5 

(MSB 2] -f^ytfflWlO'Msl-y/cm* J2U: 
. Fy (fcfcU x. yJig^T'*0. ygx+2<0 
*7/l^n#-;f:y^|;^£±ttfc-f Sx-y^y^ ■ 

y Jfttt fllttx v * y ^fcfr d £ i: SrIWU: F 9 4 

izmxm 2 ccad k ? 4 x -y *y?nm. 

[OOO 1 j 

ctj^Taw9Sii*K5^x-y^>^ffifcRiL, mz 
»Rit t ±% < m& l&#£> x - y + y y m 0 umzm 

[0002] 

[^*ofsifi] way- t>v xizmzwmmm 

BHfci" 'J3y(SiO, ; KfflWWi x = 2 ) RW£< 
fflu£>*iT^£. Si Ox JllBttei*l8iOK5>rx.yf-y 
^tt. ^«WWf(J6 4KDRAMC0S5tJ)^0*^g 

[000 31 JJEFT^fX-yf-y^i. t^iOCHF 
3 , CFi /Hi fi63R. CFt /Oi S^jfi. C 2 F 
6/CHF3 m$m. 7/U*a*-#yMC&9l*1B. 
dcoiftfc-rsx-yf-y/- #*]Wfln&h.T&fc. c 
fUi. (a) 7/t^*o#-;Ky^b^£#£ftSCM 

ws i o, jf<o«nrc*^ntt^x*;^-o**v^ 

(b) s io 2 Mco±x.-yi-yym 

-C&SCF, * (ftSWt(ix=3) $ 
&fc (c) x-srf-y^RJBR^C/FJt (CflFHKfcF 

SMSrgj&ftu • •vxr^TMtnmzfti, 

[0 0 04] iCi-CtdTJBWflJittt. ±tL 


(2) ttHT6-2 75 568 

2 

[0005] -3u SfcisVay (S i, Ny :Wcx 
= 3. y = 4) tx'Jny • 7^X(3ffl$tl&iett 

■Hwca*. si, Nr mwtix.v+yrtzL* 

S*«fc<iSiO« Jf<^x-yf-y/fcH®o#x|aj£# 
&R33*l£. fcrtfU S i O. ®iM*y ■ TisXhK 
J6*±frfc-*-*W«cj: 9x v *:^3ft.**>fc3f u 
Si, N» JUiF* *±x.yf-y^at-fS7^;UR 

10 jaaflKctt-^^Tx-yf-y^ii. x-y+yymfct, 

S i O2 JBJ: 0 tavi. £ftfi» fifflate£x*7i^- 
0*/N$$#S i-F (553kcal/mole)> 
Si-Oi^(46 5kJ/mo 1 ) >S i -Nfe& 
(440kcal/mole) X'hhZkfrbh. h& 

m.j-mxzh. 

[ 0 0 0 6 ] Mfla^x^;^-offl(c(i®[|U 
^ftfciO^TOH^a&^s i^TUR. C. We a 
st| "Handbook of Chemistry 
and Physics", 69th ed. (19 
20 8830 (CRC Pressttfl, 3ffl7ny^) 

iztdMcOT-ftmUz. 

[0 007] fc££t\ isV3y-Trt<1Z0m&JM 
c0+W±, SiO, mtSii N,«t<0|g|co«StRx 

v+>?&mt&JWfflt>frtt&. akta. s i o 
, a±(c*5tt4Si. Ny mexx.v+ym, fcfcitf 

1 o c o s ffifcis *wHm« t as&t * Jty>w t 

?--y^pmb*i&. ±texvf-y/(i, a-x- 
tf-?**«4«fcjW*fc*>fcA.y HBftJR ( s i o 

2 jb) ffmmfcztix^mftx'ii. tssos i o, « 

30 lzftlXmz»^MiR&ZmtZ>Tn*AX'bZ. 

[ 0 0 0 8 ] t >fc, jff^t'JiT^M « 
fctt^roTSi, N y fl*<x.yf->-^- 
kt&ttvxv+yywitmk lX&x%®mzBi& 
Ztl6jr-Ztfm*.XtS t ). Si, Ny Jf±TSiO, 
•SWWlxvf-^'tftjfiWt^tTif^. 

3t»tSK<?)^ffiKfi^S i, Ny l*^it$ii-CV^ 
0> ^*)«9>SONO (SiO, fl/S i, N y fl/S i 

o, «)«at^*y-h«(iiwq!f*siiT^fc 

fllJBSflTV^^fctt. Z<D±X-frbtl& S i O, S 
OX-yf-y^ttSi, Ny JB^Ht1l^t#±L^»t 

[0 00 9] 8W$h.«IKr&trf(fl<onT' 

asittwjsv^x-y f->^*ff 3 fe»ca, -mzvm® 
m(?>®?®&i}x*!i,*f-cmiz$)&m&e)£tfhz>z 

ktfm&l^. LfrL. SiO, Mb s i , Ny mcoOi 
it. S i -O^t S i -N8au«™*ax*/Wf 
-Of^Jtimsfiv^. i*i4>WfflBO*iH(x-yf- 
50 y/li*fiWl:Ht*S. 
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[0010] fcsfei 0C«OSfRx.yf-y/Srprtgi-f 3, 

[00 11] ZZV, Si Ox if±TS ii Ny S£x 

*lf . *3KB#(iftfc:^0PB 6 1-14 2 74 4^ffi 

it) *vh§V>CH 2 F 2 3*0#X£CO 2 £30-70 

S^LTV^. C/FJtfVhS^tfX.iF* tf)?ffe-&{C 
ioTOAS i O, /I<DX-yf-y/ST"Jbl>CF 
. ♦ (fif(Cx=3) £«L#S#>\ £*>jlVS*ft«>C 
O* ^fltJ&LTF* SrlffigLTCOFcO^T'^i-fS 
t, cf, ♦ wkf$MffW&VXS i o 2 loxy^-y 

*nM&WKT*-ft. S i, N, «F* £±X-y^- 

yfUk Lx^-v^yyz-^^ff)X\ co 2 «o^a^jn 

<ci->rCF, * tfl&J'-LTkX-yf-y/jgiKlijJi^ 

hiihhnx-ht. 

[0012]|)t, Proceeding of Sy 
mposium on Dry Process, ^8 
8*7*. 86-94^-^* ( 1 987^) fcli, ir$ 
H7-fx-yf-y^S6atNF3 tCl 2 fc£flfc£ 
U v>f ^n«JWKJ: | J»ffl+(=4jft-t*FC 1 *W 
fflLTSiO, ±tf)Si* N y Jlfcx.yf-y^-fS&flf 
*«*&3iVO>$. Si-08r&titf*>16dttfc5 5 
K*trS>fc*fU S i -N«££(i 3 0 £#8S 
^ttWW^A«»<«roT^4. SixN, JB*f* 

**r&) »<Wift:ifi<» FC l*»tlWt4«L3tF* , 
ci' »«?^;wcj:»)X7f-y^S*i*. S 

i Ox SU^ft&O^tfWcioTfcili/Cfc'x-y?- 

x-hh. 

[00 13] 

L J: 0 fc"**I*JB] ±M<7)& S i O 

wcii, fkoliwmffltZlnXKh. zMt % POStf) 
ththhimx\r%t&x'hh. z 
tut* yistivu.&zi.wt-rhwmizk'os u Ny 

$:X-y^-y^-ri.iaST'{i, &4>T-s i o, Ji*<Jiait 

[00 14] WU ft*0&fl»:(>l9N«ifci. fci: 
X.tf±ifc9FC 1 ?r?OT-fi»7-D-bXT'»i. 5y<*R 
M« l/C fe» t»*ffijlOj5**«tttaiT* 

4. 

[0015] -Jr. S i , Ny J|tf>±?S i O. 0*8 

S?x^f-y^-t|,fefg(c:-3^-c«. ze>WcD7--xt,zit 

J:0SiO, ^STX yf-y^tT^ft, -?-c9£J6^+ 


(3) 1HBT6-2 7 5 568 
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(Cli^-f?^A^j£LTt)>). Si, Ny tfJtiiSL 
7tB#*-CC W 7 -JiiMz i. *} Ttfiox y -f y /3!SA<± 

[0016] g&fc&oT. *rLv^5Xvj|<?D«fflt 

^xztitm-tmwrfm&ziix^h. ati&. 

Proceedings of the 43rd S 
ymposium on Semiconductor 
s and Integrated Circuits 
10 Technology, p. 54 (1992) iZit, 
C2 He tiX<nWB£&TvXri ( ICP=I nduc 
tion. Coupled Plasma) L 
PCVDffitCtOOKSft/lSis N 4 fl»±-CTEO 

s-cvDftfcj:i)»«3ftfcSiOi 0£C 2 F 
e (-M^/M-ox^y) fcfflwtx.yf-y^U ^* 

■ftZtiX^h. n®&TvX-?*X'&fiA<r)MMtf&%. 
lzmrtheyz\ c 2 F 6 Mmj *>3.B.<?)^Z^c 
F* lc#HS#i. i^x-yf-V^tc^LTV^tcO 

20 i#*.*>ft-o*s. ^7t. zotzmmthc/Ftt?) 

. Ny tpWNJSB^OiS iO, *«90Ig?ilS&l,-*&> 
"tVW. Si Ox 0O*fflTliJ|i3cS*l6ji#. Six 
N, iTttJMW*. Ztitf. MVm<r)mf&,*ti-XJ> 
X't>&b%lt>tlX\.->&. 

[0017] zv>mntfrtc*)^mz'b&bK zjzuz 

Mffi.&imz<\,*t^o Kkttf. ±Mcn 

30 «Bfrt^9os»i. c 2 F8^jm«(intcj(Utfftft 

4jS-tSF* <7m^\,zZ.h^<r>k%iLhiih. zzx-* 
Si, Ny Jifc»LT3c3efc«axJUfc«r«»^ 
SiiiA^rflg^S i O. JgeOK^^Xyf-y^^rfe^fl 

[0018] 

JKanWrXyf-y^artT, HR*C Fy 

40 U x, yiii^&T'fcO. ygx + 2cora^^»?t 

Sx-yf-y^ - - ^or^Xv^^S-tt, Si, Ny 
*WfiJBo±t3B«Si«:S i Ox ^W^H^iM^ffjfc 
x-yf-y/tSiOTfeS. 
[0019] iS^Sr^Xvta, ^Mcor 

CO^^<7>X^A^tlX\^ryX-7<7iZtX'hi>. 
Wm<r>TyX~?k&* fci;itfW¥«WIBBtRF 

50 -f^o^J-ttl&L-C-e-Y^n^m&eci-r^fcCj;!) 
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[00 20]**S10 ll ^y/cm3 &±<04*> 

7. ^ynW^Xv, I CP ( I nduct i ve 
lyCoupled Plasma), TCP (Tra 10 
nsformer Coupled Plasma). 
• TZ-KST^Xv. "OJ^itjgnr^XV 

[ o o 2 1 ] ttc. ±Uy/^a^-n(ym:^iii. 
[0022] frfrhWft-zmtztymvfi-xvjkit 

■Sfttn—Wk LT(i, fh77/WoxfV>' (Cj F 
4 ) , ^f7/l^^D7'^yxy (C4 Fe ) , fh7 
7;Wny?D7n\y(c-C3 F 4 ) , ^Jffyviv 
*u~s9u7f-y (C-C4F6 ) . M^/M-d^ 

y-tfy (c 6 F 6 ) . j-rfytixuisfwKrfhV 

Xy(c-d Fa ), ^^7WDt>?D[2, 

2, l]^r^^'xy(c 7 Fa 

30 

[00 23] #f69Jt2£;t. 4*>®WfilG u 4*V 

•C. -«*C, F, (fcfc'U x, yttglflft?*!). 
ySx + 2«WflS*Slfc-r. ) T3i^ft6:7/M-o#- 
tf>'M:£tl£■±ft^:tl>x■y•7 v y?'• ■ tiwryx-? 

Brg<50JCTc(CA^--y7-^ii^s i,N 
y 3**mi£-7X?iLTS iO, &*ffiJI?)x-y?-y 

[0024] *9Hf!tt3 fefc, Mie^^Tj-D^-.-Ky^ 

ft^iLT^*^7;kto<y*V£JB^|,kOT-;& 40 
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[fft83 7^n^-*>ifl:35-±t|jtt5i. ) ,f 
tfXS-fflWT'fjJ-yS&Kl 0">f ^Vcm' fit 
±<7i&®&TyX-?ZMm-ht. ffi£ET-C'i>ft#<DR 

^ficOCF, 4 (L*>i>. x=l#^U) *<3& 
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[0026] LA>U d^7tt^)CF, ♦ (cffoT^fi 
OF* Si, Ny atCiti-SS^tt^fi 

Ttmmtzz. *zT*mvit, 7yx-?wzm 
saw A^ur^i 3 . cm s mi,z^KrFm.=m 

^n^-tfyM^S-x-y^^ ■ tfxo^jfcfti L 
TJBv*. FJS^yttCJSffi&xCifc 
^Tft7VCk2ffl£«,^{ T -C&§*^ {S(cmttftLT 
ItB^xJIOCF* *^L^fc#^Si, F» «0 

[0027] 

£**JflWCS i» Ny Jf±?S i O, ^ttftilfcx-y 
i-y^thffiT. Six N y JfWSfflffi# J KS«CDF' 
KlSftSgiitf&o. U;#«jT, TflfiOSi, Ny 

Ny 1£\ *0~Ftf>S id I<0x-yfy^- -?X?t 

ixm^izt%£i,zi>£<mtTh t ) . it^vx^Mtt 

[ 0 0 2 8 ] t £ bX\ *»BJt'{±±ffi7;^n*-,t: 
^M^ilT^CM^^o^y-t'y (c 6 F 

6 ) zmi-thtK zmissm.. a&ow%z. c/ 

*jtr>£>Ce Fe SrSiO, ^}f4I^x.yf-V/Cffll,i 
J^fc-fSIS^fi&ofc. La>U fci: 1 - 

60 938#^$Bt;tiB«$tiTV^J:3(c, d^tta 
•C14CF3 * ^CF 2 * #*Mfc£fi£LT;i?yv-£^ 

t|fi#$-ifc«>(c, CF 4 fcl : lOfJ^T 

Cs Fe tffl^LJt/fX^fflV^T. .T<7)|§lS£jB£fcLT 

[0 029] L*»L. *fBBt:J:*itf. C$ F 6 \m® 

mryx~?*x-cF> izzx-mmztihcox'. nmjkti 

S5-H8Ha«0lS^4«*-CiBltr 1 7>^*>^> 6ffl£?)C F 
l-^fc^O. Si, Ny SRtfflJiC*fLT»V«S«t 

[0030] 

i«ss0«3 wf. ^^commmsmiz^xmm 

[OO3 1]H)5fe0}l 

mtCe F 6 ^X$-fflV\ Si 3 N 4 T«5r^T-fSS 
i O2 IS^PS-x-yf-y^UTay^^ h • *-lV 
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[00 3 2] t-f. 01 (a) fcij*«!tfl*J:3fc. 

-^mm&m <m$£titzis y 3 yg« i ±tfct 

i.ffLPCVDffitCiOlJf 1 OnmOS is N4 Tift 
I3^ML. ^^T^ffCVD^iOilJI 1 0 00 
nmCDSiOi «Sf6iliJBl4 £Jgj£Lfc. «4>fc, xl£ 

Si0 2 Jfia*&8K4o±k:ii. y#57?Kyl7 
*KV>*.xbTSMR-V3 («Sfl^fc:l«aj8; ffip a p 
£) ££?6U i&yy^5 7 4fcit/7;k*y31«fc: 
lytt&O. 3 5//m0^ngB65r#t-&l^j/'Xh ■ V 
A7 5£^l£U:. 10 
[0033] c\<T>*; 3.J\ttW.Wr?4 ?nS77X? • 

Cs F 6 Si 20 SCCM 

0. 6 5 Pa 

-mufanV- 1500 W(2. 45 GH 
z) 

RFA-fTX- A-7- 200 W(800 kH 

z) 20 

^x^nawflauE 20 -c 

[00 34] *£&-?4?njS[A>7-£igA 
LTECRJHttMTdifcfcJ:!). Ce Fe OJKJEtftt 
ffU -^y&Stfl 0'W^y/cm3 c03C-y-^ 

9 S i 02 Sra^MiK4(?)x-yfyyA<K3IH3ifi : L 

r^Xv+fcjfifJ&F* j^fejSL-tvvfc^fcWlc. 
Sis N4 T*M^fcttLTtt3 0«,*V^tt#ift* 30 
S*Ufc. k*>6/0, l^'.Xh ■ ^X?5{C*tt-&3iiKtt 

[00 3 5] z.<r>x.«>*y?vM^ Ell (b) 
**. *S>lHIHc»frt-*S i« Ny T««3taBB"f* 

[0036]^fc> zeXLvf-yfim-Wt. mnizti 
tf'J^-H, s i Oz ii^^SP4^x-yf-y^^T' 

y?7 h • *-Jl'7«>OMHi!0>fWL S i 3 N4 TUi 

3«Raiffi«fia¥(c^-L7t. . 

[0037] W»U V^tcUTt^*£0<k5^» 
'J £ tti ••/ f - y ^coitff £ i*tf 

[00 38] ->tA^r5X-? ■ T /^y/^B 

(ci»L-ca#0>&fr"COt r?x-7 ■ r-yv-y^ff 

K 11 (c) {c^fiSia^U^h • -?X?5£ 
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[0039] a^t. x>N^y yiN^fctita 

U Hi (d) tzfUZiihXoiz. ay?? h • 
4a«fiawcj|tajLfcSi8 N 4 TtfiJS3$-*»B^L 

[0040] H^M2 

*£tt£fl|tt. SRAM^t^MTFT^y-h^gfcS 
feS-VnW&Zffifcthtzfrn-tiVyTyjy ■ -ny 
99 MmuctJ^T. s i o 2 JffPBg&Mcox -y^y/ 
SrlCPx-y^-y^atCs Fb tix^mwcft-iiz 

[004 1] *SOtWTx v f-y^ • -tf-yr^fc fcfll 
VVt'7xAC9flf)££ N 02 (a) fcijrf. :^xA 
li. x'J 3 ygfit 1 1 ±fc8ffi»fcfc: J: 0 y- httftJR 
13jWBfi££*U i<D±T"H5^ A'- b5yi/X^<?)2 
*wy-h«fill6, £J:tf^y-hSC16»ttX 
goxyf-y^fefta-fSfc^xos i3 N4 X yf-y 

- hflffi 1 6 tt, T*«3ft»fe JBfcsK 'J v 'J 3 yJB 1 4 fc 
^yWv-i/"Wt«(wsi« ) Jfli 5fcAqKW 

45. y-hMl6^llflMBBKtt. S i 0 2 to hit t 

-yH8Srv^i7i:L.7t2lHl^^yaEA{cJ;y. LD 

D«afcff**^HiHWi«i 2*»^y3yaaRi i 

[0042] d^xAc^^pitJi, 7ti:i.{fCVDffi 
fcJ: 0 S i O* JlfSJfeiiJll 9*»«BIS«*i. $4>(c;^ 
±iZV=JX h ■ -7*7 2 OjWJfigWV-V 

x^h. ±.szi">'xh ■•?z?2o\i. my-bm&i 

»2 1«rWtT^*. iWBBP«2 1cr)rt»T, SiO 

2 «ia^»Ki9^x.yf-y^LT^i$!(«fiifffl^s 

§3^7 N • *-/l^*»ftt6*>»trft4S. 
[0043] Jife^x a£ i c PX.yfy/gfC'l: -y 

b l. -wt LTTie^ft-cs i o 2 mtmmi 9 

coxyf-y^^ff-?^. 

Cs Fe 8SM 2 0 SCCM 

0. 6 5 Pa 

RFSffl^'V- 2500 W(2 kHz) 

RFnMTX/'CV- 50 W(1.8 MH 
z) 

^xA^amfiijag o r 

i^MHITIi. I C Px .yf-y^grtf^^^itl. ^ 
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X-7t«kO, CF* 5r±x.y^y^«tUv:Si02 « 
(b) izifiZix&mz, Si 02 JUSJgiiJil 9fc«k 

yy-hsiOi Ki3«-a*^i$fLT3y^^h 

-A- 1 8 <0±fc«i $ £> tcSUo-'M H^-^19a 
[0 0 44] bZbX. Z0)3i"/+y?<n&$>X'\tS\ 

»«l-Cfc±j«LfcJ:^tC6 F 6 0&?flia<Sgft:j^ 
i 3 N 4 x.y^y/<?jhJii 7fc*J**»WfcatHHc 

02 IH^SKi 9«X'yf-y^t,, 6 ft: 
- x£ ftH* i 4: £ < tr 3 CI fc # . 

[0045] nam 

zzwi. msmmzm-hmmtLx, icpx-y 

^7754 y • 3>^^bt»*Lfc«lfc:o^TKW't 

S. 2?\ 112 (a) fci*Utt><OfcHfc?x^$: IC 
Pl'v f-y/SBH-fe >y h U -Hi tTTIB^ftt' 

s i 02 waigstiii 9*x-yf->^Lfc. 

[0046] 

C 2 Fs ffiS 20 SCCM 

#XflE 0. 6 5 Pa 

RF«$iA"7- 2500 W(2 kHz) 
RF/-C>f 7X ■ ^7- 5 0 W(1.8 MH 
z) 

>7x^iffl«tsa« o -c 

[00 4 7] znmmvit. c 2 f s nmmmmzz. 

t£U £<Z>F« ^X-yf-y^M+THaiLitS i 3 N 4 

*>ns* H3fc*sn*j:at. &M3ft*:s i 3 n« 

x^f-^ff jUI 1 7 b(QT®fflX'y- hWMl 6 t>- 
gSSMiSJu *M Y*?*—)Vl 8b, 19b «Brffl?B« 

[0048] tLh, *$HH£ 2«*>HlttJ!fc:t> fcr*lvC 
5Xvt LTEC R77X-7iiJ;^I C P£#9±ff£ 

3 . ^ynytarr^xvvrcp-cai o i2 ~~i o is m 

[0049] x.yf-y^-XfxtLTfflV^ni.7/^ 
ntf-tfy&fteSjCi Ft Ij^OCe F 6 fcl$£> 


1 0 


[0050] 4^. ^f&^Tmfl^fg&flfjwxo-txfl 

b LTtt, ONO ( S i O, /S i « N, /S i O, ) 
«tt#ti 3JHy-MfiHM±fc4Jtt6 S i 0 2 M 

Si. Ny Kxr*am*fc^T#jl:3tf 
10 [005 1 ] Zcr>m. I'yf^m tffltSx.yf 
v\ 

[0052] 

BjOh'^-fx-y^y^^trj;^ tS£*{i^S^i; 

v-eo^ft^-frTx >y f->-/(c<iilffl-c# 
fcC/FJt«)**v^7yp*n*-3KyjMfc^*t3Wf* 

r^xv+rafflEtsnts*. x-y-f-y^- $w&bl 

ttblxm^hZttfX'tilXilzZZ,. L*>*>, r)^ 
20 § 7)U*x3#-#yjMk&mii. mrnt&kftTX'hF 

• tjwic^ifiu^v^rt. s i o, mmts i, 

N, ^«Mi:corawSJRx-y^y^Slg?it5rt^ 
■CWK*6£fca*»rilEfc$r*. 

[0053] u^*-?t . xitm&mstf-w > ■ & 

i,tmbx^^\ 

mi ] *^5rn>^^ h • ^-^mxizmmitzr 

* 0 . (a)l±Si0 2 SraSaSMitUvX h • V* 
?jWB*S*lfcttJll. (b)liSi0 2 Ifg^^cox 
■yf-y^Six Ny TUflLh-CfltALfctta. (O 
liP^'xh • v^^*5T-y>-y^(;J:')^4§^tic 
( d ) tiay^^ b • tf-;n*j£)S i 3 N 4 Tiffll 

[02] WMSRAMC0-t^7T7-<y ■ 

MnncafflLfcT'D-txws-eoisJtc ttztf->x 
TP-mftwmmmx'h *) , ( a > s 1 , N y x 

40 •yf-y^<?ihS$-^-fS2*coy-MSgS:aSLTS 

i 02 laffitmmw&izti. $ hicvvx v ■ -?x? 
mmntivm. ( b > m*-Mmtt&ti 

[H3] SRAM(7)-fe;k777>f y ■ 3y??h£9itt2 
WtcfcV^T. Si, Ny x.yf-y^(?jhfl^*ttSS!R 

50 l.ii • • • v 'J n yj 
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